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§  The best monitoring is where there 
are regional calibrations 
•  Capability degrades to teleseismic 

level away from the calibrations 
•  Some areas of interest do not have 

calibration 

§  NEED: the capability to predict the 
observed signal from an arbitrary 
source for an arbitrary receiver 
•  Three Dimensional Earth Model 
•  Source model that predicts P- and S- 

wave excitation 

§  Current numerical simulation 
capability does not yet explain all the 
past nuclear data including 
•  Generation of S-waves (including Love 

and reversed Rayleigh waves) 
•  Effects of media and emplacement 

conditions on seismic waves 

Source Physics Experiments at 
NNSS will provide critical data to 
develop predictive capabilities for 
low-yield nuclear test monitoring 

T. Antoun (antoun1@llnl.gov)           2 
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Many potential sources but no quantifiable physics-based model 
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Solution: a series of Source Physics Experiments to provide the 
necessary physics-based model development and validation data 

Cartoon of the depth and size of the 7 shots 

Phase I – Granite shots 
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~100 m 
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Time Title Presenter 
8:05 LLNL Overview Tarabay Antoun 

8:20 Discrete and continuum simulations of near-field 
ground motion from the Source Physics 
Experiment 

Oleg Vorobiev 

8:50 Stochastic three-dimensional investigation of 
near-source motions from an underground 
explosion 

Souheil Ezzedine 

9:20 Analysis of recorded and simulated far-field 
ground motion from the source physics 
experiment 

Arben Pitarka 

9:50 SPE Animation 
10:30 Explosion and spall model comparison with the 

Source Physics Experiment 
Sean Ford 

11:00 SPE signals and setting: EM, seismic amplitudes 
and velocity models 

Rob Mellors 


